A novel oxidative stress-inducible peroxidase promoter from sweetpotato: molecular cloning and characterization in transgenic tobacco plants and cultured cells.
A strong oxidative stress-inducible peroxidase (POD) promoter was cloned from sweetpotato (Ipomoea batatas) and characterized in transgenic tobacco plants and cultured cells in terms of environmental stress. A POD genomic clone (referred to as SWPA2) consisted of 1824 bp of sequence upstream of the translation start site, two introns (743 bp and 97 bp), and a 1073 bp coding region. SWPA2 had previously been found to encode an anionic POD which was highly expressed in response to oxidative stress. The SWPA2 promoter contained several cis-element sequences implicated in oxidative stress such as GCN-4, AP-1, HSTF, SP-1 reported in animal cells and a plant specific G-box. Employing a transient expression assay in tobacco protoplasts, with five different 5'-deletion mutants of the SWPA2 promoter fused to the beta-glucuronidase (GUS) reporter gene, the 1314 bp mutant deletion mutant showed about 30 times higher GUS expression than the CaMV 35S promoter. The expression of GUS activity in transgenic tobacco plants under the control of the -1314 SWPA2 promoter was strongly induced in response to environmental stresses including hydrogen peroxide, wounding and UV treatment. Furthermore, GUS activity in suspension cultures of transgenic cells derived from transgenic tobacco leaves containing the -1314 bp SWPA2 promoter-GUS fusion was strongly expressed after 15 days of subculture compared to other deletion mutants. We anticipate that the -1314 bp SWPA2 promoter will be biotechnologically useful for the development of transgenic plants with enhanced tolerance to environmental stress and particularly transgenic cell lines engineered to produce key pharmaceutical proteins.